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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an eddy current reduction 
gear that keeps abrasion powders at both ends of its bearing 
bushing so that they can no longer dissipate outward. 
SOLUTION: The eddy current reduction gear is constituted of a 
brake drum 7 coupled to a rotary shaft 1, a guide cylinder 10 with a 
rectangularly sectioned hollow disposed in the brake drum 7 in a 
supported position on a non-rotatable part such as a vehicle body, a 
magnet support cylinder 14 supported rotatably in the hollow of the 
guide cylinder 10, many magnets 24 connected to the external wall 
of the magnet support cylinder 14 at constant circumferential 
intervals, and ferromagnetic plates 15 cast in those parts of the 
guide cylinder 10 which face the magnets 24. An eddy current 
induced by magnetic fields by the magnets 24 causes the brake 
drum 7 to generate braking force. A bearing bushing 26 is interposed 
between the guide cylinder 10 and the magnet support cylinder 14. 
At least either of the guide cylinder 10 and the magnet support 
cylinder 14 has at ends circumferential grooves 28 and 29. Seal 
members are disposed on the sides of the grooves 28 and 29 
opposite to the bearing bushing 26. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawi ng 1] It is drawing explaining the gradation method of presentation of the liquid crystal by the example of this 
invention. 

[Drawin g 2] It is the block diagram showing the gradation display controller of the liquid crystal by the 1st example 
of this invention. 

[Drawing 3] It is the ** type view showing the content of VRAM in the gradation method of presentation of the 
liquid crystal by the 1st example of this invention. 

[Drawing 4] It is the block diagram showing the gradation display controller of the liquid crystal by the 2nd example 
of this invention. 

[Qrawingjfl ft ' s tne ** view showing the content of VRAM in the gradation method of presentation of the 
liquid crystal by the 2nd example of this invention. 

[Drawing 6] It is drawing explaining the gradation display by area gradation. 
[Drawing 7] It is drawing explaining the gradation display by inter-frame length. 
[Description of Notations] 

1 CPU 

2 CPU Bus 

3 Memory Control Circuit 

4 VRAM (Memory) 

5 Liquid Crystal Display Control Circuit (Control Means) 

6 Liquid Crystal Display Object (Display Object) 

7 Synchronizing Signal Generation Circuit 

8 Frame Counter 

9 Pattern Generating Circuit (Pattern Generating Means) 
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DRAWINGS 



[D rawing 1] 
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CLAIMS 



[Claim(s)] 

[Claim 1] Divide a round term into n frames, scan the same pixel n times, and the pixel of the 1st gradation is 
displayed by making a pixel turn on with x times of frames. The gradation method of presentation of the liquid 
crystal characterized by displaying the pixel of the 2nd gradation and displaying the 3rd gradation which has the 
middle gradation of the 1st gradation and the 2nd gradation by two or more pixels containing the pixel of the 1st 
gradation of the above, and the pixel of the 2nd gradation of the above by making a pixel turn on with y times of 
different frames from x. 

[Claim 2] The gradation method of presentation of the liquid crystal according to claim 1 characterized by displaying 
the 3rd gradation of the above by displaying the pixel of the 1st gradation of the above, and the pixel of the 2nd 
gradation of the above on lengthwise and a longitudinal direction by turns. 

[Claim 3] The gradation display controller of liquid crystal characterized by providing the following. The display 
object which arranged two or more pixels which can display either lighting or an astigmatism LGT in the shape of a 
matrix. Memory the value corresponding to the gradient of each pixel of the aforementioned display object is 
remembered to be. A pattern generating means to output ON or OFF according to the coordinate of each pixel. A 
means by which divide a round term into two or more frames, and only the number of frames scans each pixel, the 
value memorized by the aforementioned memory, and control means which change the number of times of a frame 
which makes each pixel turn on according to the output of the aforementioned pattern generating means. 
[Claim 4] The aforementioned pattern generating means is the gradation display controller of the liquid crystal 
according to claim 3 characterized by outputting ON when the sum of the ordinate and abscissa of a pixel is either 
even number or odd number, and outputting OFF at the time of another side. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the gradation method of presentation of 

liquid crystal, and its control unit. 

[0002] 

[Description of the Prior Art] Before, the method by area gradation and the method by inter-frame length are 
learned as a way the dot of a large number which can display lighting or an astigmatism LGT indicates to the liquid 
crystal display arranged in the shape of a matrix by gradation. 

[0003] The method by area gradation is displayed with two or more gradation by changing the rate of the lighting dot 
per unit area. For example, as shown in A-E of drawing 6 , in a pattern with many dots to turn on, in the matrix 
pattern of 4x4 dots, display concentration becomes deep. 

[0004] A round term is divided into two or more frames, only the number of frames scans the same pixel, and the 
method by inter-frame length displays it with two or more gradation by changing the number of times of a frame 
which makes the dot of them turn on. For example, display concentration becomes deep, so that there are many 
frame numbers which a dot turns on among four frames, as shown in drawing 7 . 
[0005] 

[Problem(s) to be Solved by the Invention] However, by the way the above-mentioned conventional area gradation 
performs the gradation display of liquid crystal, since the patterns the repeat of a pattern is recognized with the 
naked eye, and a display is in sight in spots would increase in number if the number of gradation is increased when 
one dot of liquid crystal is comparatively large, a quality gradation display was not completed. Therefore, the display 
of three gradation as shown in A, C, and E of drawing 6 was mainly used, and there was a problem that it was 
difficult to increase the number of gradation. Moreover, since gradation was expressed with two or more dots, when 
a character etc. was displayed, the character had to be enlarged and there was a problem that the number of the 
characters which can be displayed decreased. 

[0006] Moreover, by the method by inter-frame length, depending on a setup of the frame to thin out, the flicker to 
which a display flickers occurs and display quality deteriorates. If a frame number tended to be increased and it was 
going to increase the number of gradation especially, since a flicker would increase by the display of irregular inter- 
frame length, there was a limitation in many gradation-ization by inter-frame length. 

[0007] Therefore, it is quality, without the purpose of this invention solving the above-mentioned problem, a display 
being in sight in spots, or a flicker occurring, and is in offering the gradation method of presentation of the liquid 
crystal which can display many gradation, and its control unit. 
[0008] 

[Means for Solving the Problem] According to the gradation method of presentation of the liquid crystal of this 
invention according to claim 1, divide a round term into n frames and the same pixel is scanned n times. The pixel of 
the 1st gradation is displayed by making a pixel turn on with x times of frames. By making a pixel turn on with y 
times of different frames from x, the pixel of the 2nd gradation is displayed and the 3rd gradation which has the 
middle gradation of the 1st gradation and the 2nd gradation by two or more pixels containing the pixel of the 1st 
gradation and the pixel of the 2nd gradation is displayed. Therefore, since many gradation can be displayed without 
increasing the number of patterns of area gradation, and the number of partitions of a frame, it decreases that a 
display is in sight in spots, or a flicker occurs, and it is quality and can display. 

[0009] Since according to the gradation method of presentation of the liquid crystal of this invention according to 
claim 2 the pixel of the 1st gradation and the pixel of the 2nd gradation are displayed on lengthwise and a 
longitudinal direction by turns, i.e., it displays with the so-called checkered pattern and the 3rd gradation is 
displayed, it is not visible in spots, and the viewing area by the 3rd gradation is quality, and can display. 
[0010] The display object which arranged two or more pixels which can display either lighting or an astigmatism LGT 
in the shape of a matrix according to the gradation display controller of the liquid crystal of this invention according 
to claim 3, The memory the value corresponding to the gradient of each pixel of a display object is remembered to 
be, and a pattern generating means to output ON or OFF according to the coordinate of each pixel, It has a means 
by which divide a round term into two or more frames, and only the number of frames scans each pixel, the value 
memorized by memory, and the control means which change the number of times of a frame which makes each pixel 
turn on according to the output of a pattern generating means. Therefore, middle gradation can be displayed when 
the output of a pattern generating means makes a different thing the number of times of a frame which makes a 
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pixel turn on by the pixel of ON, and the pixel of OFF. 

[001 1] Since according to the gradation display controller of th liquid crystal of this invention according to claim 4 
a pattern generating means outputs ON and outputs OFF at the time of another side when the sum of th ordinate 
and abscissa of a pixel is either even number or odd number, middle gradation is displayed with the so-called 
checkered pattern. Therefore, a display is not in sight in spots, and it is quality and can display. 
[0012] 

[Embodiments of the Invention] Hereafter, two or more examples explain the gestalt of operation of this invention in 
detail based on a drawing. 

[0013] (The 1st example) The block diagram showing the gradation display controller of the liquid crystal of the 1st 
example of this invention in drawi ng 2 is shown. It has CPU1, the CPU bus 2, the memory control circuit 3, VRAM4, 
the liquid crystal display control circuit 5, the liquid crystal display object 6, the synchronizing signal generation 
circuit 7, and the frame counter 8. 

[0014] According to the instruction transmitted from CPU1 through the CPU bus 2, the memory control circuit 3 
reads the content of VRAM4, writes it in, or is carried out. The liquid crystal display control circuit 5 carries out 
lighting or the astigmatism LGT of the dot as a pixel arranged by the liquid crystal display object 6 in the shape of a 
matrix according to the value memorized by VRAM4. 

[0015] The synchronizing signal generation circuit 7 outputs a synchronizing signal and a timing signal to the liquid 
crystal display control circuit 5 and the liquid crystal display object 6 a fixed period (for example, 13ms), and 
according to these signals, the liquid crystal display control circuit 5 reads the content of VRAM4, and it scans and 
displays the liquid crystal display object 6. This period serves as the length of the frame whose number is one. 
[0016] The frame counter 8 counts the number of times of an output of a synchronizing signal, i.e., the number of 
frames, and is reset every 4 times by every number of times of predetermined, and this example. Therefore, it will be 
divided into the frame whose one big period is four, and the dot of the liquid crystal display object 6 will be scanned 
4 times within the big period. 

[0017] For example, one dot can be displayed on the order of **, *#, **, and ** with the gradation which is four to 
which concentration becomes thin by setting to 4, 2, 1, and 0 the number of the frames which make a dot turn on 
among four frames as shown in drawing 7 . 

[0018] (1) - (10) of drawing 1 is drawing showing some liquid crystal display objects 6 in which it was indicated by 
gradation by this example, and drawing 3 j s drawing having shown the content of VRAM4 in this example typically. 
(1) - in drawing 3 (7) corresponds to (1) - (7) of drawing 1 . Corresponding to each dot of the liquid crystal display 
object 6, the value of 2 bits of a binary number is memorized by VRAM4. Here, 1 1 (2) of a binary number 
corresponds to the concentration of ** of drawing 7 , 10 (2) corresponds to the concentration of **, 01 (2) 
corresponds to the concentration of ** and 00 (2) corresponds to the concentration of **, i.e., the state where the 
light is not switched on. By changing the number of frames with which the liquid crystal display control circuit 5 
makes a dot turn on according to the content of VRAM4, four gradation, (1) which makes a dot turn on with all 
frames as shown in drawing 1 , (3) which make a dot turn on with the frame of 2/4, (5) which make a dot turn on 
with the frame of 1/4, and (7) which do not make a dot turn on, can be displayed. Generally the method of 
presentation of the above gradation is called inter-frame length. 

[0019] the four gradation above-mentioned in this example — more gradation can be displayed by displaying the 
pattern which sees two or more sets of dots of different gradation inside, and is constituted For example, since the 
pattern shown in (2) forms the so-called checkered pattern which displays the dot of the gradation of (1) as a pixel 
of the 1st gradation, and the dot of the gradation of (3) as a pixel of the 2nd gradation on lengthwise and a 
longitudinal direction by turns, the gradation is the middle of (1) and (3). Since as for this checkered pattern the 
repeat of a pattern is hard to be recognized with the naked eye and a display cannot be in sight in spots easily, it is 
quality compared with other patterns, and can display middle gradation. 

[0020] Moreover, since the pattern of (4) forms the pattern of a checker [ dot / of the gradation of (5) / the dot of 
the gradation of (3), and ], the gradation is the middle of (3) and (5). Since the pattern of (6) forms the pattern of a 
checker [ dot / of the gradation of (7) / the dot of the gradation of (5), and ], the gradation is the middle of (5) and 
(7). Therefore, it can display on the order of (1) - (7) with the gradation which is seven to which concentration 
becomes thin. 

[0021] (8) patterns with which the dot of the gradation of (1) and the dot of the gradation of (5) form the checkered 
pattern other than the seven above-mentioned gradation, Gradation can also be displayed with the pattern of (10) 
with which the dot of the pattern of (9) with which the dot of the gradation of (1) and the dot of the gradation of (7) 
form a checkered pattern, and the gradation of (3), and the dot of the gradation of (7) form a checkered pattern. (8) 
Since gradation differs from (1) - (7) delicately seemingly, the pattern of - (10) can also set to 10 the number of 
gradation which can be displayed by this example. 

[0022] (The 2nd example) The block diagram showing the gradation display controller of the liquid crystal of the 2nd 
example of this invention in draw ing 4 is shown. The same sign is substantially given to the same portion with the 
1st example. 

[0023] The gradation display controller of this example is equipped with CPU1, the CPU bus 2, the memory control 
circuit 3, VRAM4 as memory the value corresponding to the gradient is rememb red to be, the liquid crystal display 
control circuit 5 as control means, the liquid crystal display object 6 as a display object, the synchronizing signal 
generation circuit 7, and the frame counter 8, and the operation is the same as that of the 1st example. In this 
example, it has the pattern generating circuit 9 as a pattern generating means to output ON or OFF according to 
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the coordinate of each dot. The pattern generating circuit 9 outputs the so-called checkered pixel pattern with 
which ON and OFF are outputted to lengthwise and a longitudinal direction by turns according to the coordinate of 
the dot on the liquid crystal display object 6. This checkered pattern can be outputted by setting to ON, when the 
number of the sums of the ordinate and abscissa of a dot is even, and supposing that it is off at the time of odd 
number. 

[0024] Drawing 5 is drawing having shown the content of VRAM4 in this example typically, and expresses the 
gradation of each dot with th triplet. (1) - in drawin g 5 (7) corresponds to (1 ) - (7) of drawin g 1 . 
[0025] As shown in (1) of drawing 5 , (3), (5), and (7), when 1 bit of high orders of the value memorized by VRAM4 is 
1 (2) When the liquid crystal display control circuit 5 changes the number of the frames which each dot turns on 
according to the value of 2 bits of low ranks, as shown in (1) of drawin g 1 , (3), (5), and (7), it is displayed on the 
liquid crystal display object 6. Namely, when 2 bits of low ranks are 1 1 (2), make a dot turn on with all frames, and 
the time of 10 (2) makes a dot turn on with two fourths of frames, the time of 01 (2) makes a dot turn on with one 
fourth of frames, and it is made into the state where the light is not switched on, at the time of 00 (2). 
[0026] As shown in (2) of drawin g 5 , (4), and (6), when 1 bit of high orders of the value memorized by VRAM4 is 0 
(2) The output of the checkered pixel pattern generated from the pattern generating circuit 9 is referred to. the 
output of the pattern generating circuit 9 the dot of ON It expresses as the concentration corresponding to the 
value of 2 bits of low ranks, and the output of the pattern generating circuit 9 expresses the dot of OFF as low 
concentration one stage rather than the concentration corresponding to the value of 2 bits of low ranks. The 
pattern of (2) displayed with the middle gradation of (1) and (3) by this as shown in drawing 1 , the pattern of (4) 
displayed with the middle gradation of (3) and (5), and the pattern of (6) displayed with the middle gradation of (5) 
and (7) can be displayed. Since a point which is different in an example 1 does not need to change the value 
memorized to VRAM4 and should just write in the same value by the coordinate of a dot when displaying middle 
gradation as shown in (2), (4), and (6), the interface of software becomes easy. 

[0027] As mentioned above, since the number of gradation which can be displayed can be made to increase as two 
or more examples explained, without increasing the number of patterns of the gradation method of presentation by 
area gradation, and the frame number of the gradation method of presentation by inter-frame length according to 
this invention, a display does not become in spots, or a flicker does not occur, it is quality and the gradation display 
of liquid crystal can be performed. 

[0028] Moreover, it can prevent the pattern of a character displaying the whole character with the same gradation, 
and a part of its character being missing and visible by displaying with the gradation only by inter-frame length as 
shown in (1) of d rawin g 1 , (3), (5), and (7), and using a checkered pattern as shown in the background (2) of drawing 
I, (4), and (6). 
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[Procedure revision] 

[Filing Date] September 1 1, Heisei 12 (2000. 9.1 1} 
[Procedure amendment 1] 

[Document to be Amended] : : - Specification. : ;/ : : . ""I-. 5 ":-. .• r : > - ■- "i^i " " : " ? !!" 

[Item(s) to be Amended] Claim. 

[Method of Amendment] Change. 

[Proposed Amendment] 

[ClaimCs)] 

[Claim- 1] A round term is divided into n -frames and.Ahe :same; : . : pjxei;;fe;sc^nne^ n times. : 

The : pix el of the 1 st ^gradatiorf Isi d isplay M. . &| ; ;fna kmg : a ;pixel ; turn . on '; with x " tim es of frames. " ' p- • . .; : 

The pixel of the 2nd gradation is displayed by making a pixel turn on with y times of different frames from x. 
The gradation method of presentation of the liquid crystal characterized by display ing the 3rd gradation which has 
the middle gradation of the 1st gradation and the 2nd gradation by two or more pixels containing the pixel of the 1st 
gradation of the ■above,. -and the pixel of the 2nd gradation of the above. : 
[Claim 2] The gradation method of presentation of the liquid crystal according to claim 1 characterized by displaying 
the 3rd gradation of the above by displaying the pixel of the 1st gradation of the above, and the pixel of the 2nd 
gradation of the above on lengthwise and a longitudinal direction 1 by turns. : • } "V • /"' 

[Claim 3] The display object which arranged two or more pixels which can display either lighting or an astigmatism 
LGT in the shape of a matrix, v . : . ; . ..S ': 

Memory the value corresponding to the gradient of each pbcel of the aforementioned display object is remembered 
to be, 

A pattern generating means to output ON or OFF according to the coordinate of each pixel, 

A means by which divide a round term into two or more frames; and only the number of frames scans each pixel, 
The gradation display controller of the liquid crystal characterized by having the value memorized by the 
aforementioned memory and the control means which change the number of times of a frame which makes each 
pixel turn on according to the output of the aforementioned pattern generating means. 

[Claim 4] The aforementioned pattern generating means is the gradation display controller of the liquid crystal 
according to claim 3 characterized by outputting ON when the sum of the ordinate and abscissa of a pbcel is either 
even number or odd number, and outputting OFF at the time of another side. 




A : means by which divide a round 
aforementioned pbcel, 
M morv whicf 



>und term into two or more frames, and only the number of fram s scans each 
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round term of each pixel of the aforementioned display object 

The gradation display controller of the liquid crystal characterized by having the control means which determine the 
state of the pixel which corr sponds according to the value memorized by the aforementioned memory at the time 

of the'' aforementioned. sxm^ X"' . . ' j. . z'ff 

[Claim 6] It is the gradation display controller of liquid crystal according to claim 5. 

For the 1st frame number made to turn on at a round term of each pixel of the aforementioned display object, and 
the 1st frame number of the above, one of the sets of the value memorized by the aforementioned memory is the 
gradation display controller of th iiquid cry staJ characterized by intermingling the 2nd different frame number. 
[Procedure amendment 2] 

[D oc urn e nt|tb: be Amended] ^ Specification . % : ' ii . ■ WlMBS ' 

DtemCs) to be Amended] 001 1. ' 

[Method of Amendment! Change. )^ 
[Proposed Amendment] •IV^^Jli--; / 

[0011] Since according to the gradation display controller of the liquid crystal of this invention according to claim 4 
a pattern generating means outputs ON and outputs OFF at the time of another side when the sum of the ordinate 
and abscissa of a pixel is either even number or odd number, middle gradation is displayed with the so-called 
checkered pattern. Therefore, a display is not in sight in spots v and it is quality and can display. The display object 
arranged in the shape of a matrix, using a pixel with possfole invention according to claim 5 taking the state of either 
lighting or an astigmatism LGT two or more, A means by which divide a round term into two or more frames, and 
only the number of frames scans each aforementioned pixel, It is the gradation display controller of the iiquid crystal 
characterized by having the control means which determine the state of the memory which memorized two or more 
sets of the value corresponding to the frame number made to turn on at a round term of each pixel of the 
aforementioned display object and the pixel which corresponds according to the value memorized by the 
aforementioned memory at the time of the aforementioned scan. Moreover, invention according to claim 6 is the 
gradation display controller of liquid crystal according to claim 5, and the 1st frame number which makes one of the 
sets of the value memorized by the aforementioned memory turn on at a round term of each pixel of the 
aforementioned display object and the 1st frame number of the above are gradation display controllers of liquid 
crystal with which the 2nd different frame number is characterized by being intermingled. 



[Translation done.] 
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